A new and efficient one-pot synthesis of 1-Aminopyrrole derivatives by three-component reaction of dialkyl acetylenedicarboxylates, phenylhydrazine and arylglyoxals in the presence of triphenylphosphine is described. The reactions were performed in dichloromethane at room temperature and neutral conditions and afforded good yields of products. 
Introduction
Pyrrole moieties are common subunits in numerous natural products 1, 2 and biological and medicinal important compounds 3 and some are the building blocks for porphirine synthesis. 3 1-aminopyrroles are important substructures as precursors for the synthesis of biologically active compounds. [4] [5] [6] [7] Despite the wide application of 1-aminopyrroles, only a few methods are available for their preparation. 8 Direct synthetic routs to these compounds are relative few and the reported methods suffer from severe reaction conditions, formation of by-products and tedious workup procedures. [9] [10] [11] [12] [13] [14] [15] [16] Multicomponent reactions (MCRs), especially three-component reactions, offer significant advantages over conventional linear-type syntheses because the combination of the reaction components to generate new products in a single step is easy and economic. 17, 18 Multi-component reactions of arylglyoxals have been recently attracted many attention for synthesis of a wide range of heterocyclic compounds. [19] [20] [21] In continuation of our previous studies on the application of arrylglyoxals for the synthesis of heterocyclic compounds [22] [23] [24] [25] here we wish to report a facile route to the synthesis of 1-aminopyrrole derivatives by a triphenylphosphine mediated three-component reaction between arylglyoxal derivatives, dialkyl acetylenedicarboxylates (DAADs) and phenylhydrazine (Scheme 1).
Scheme 1.
Reaction between triphenylphosphine, arylglyoxals, phenylhydrazine and triphenylphosphine. 
Results and Discussion
The structures of compounds 4a-i were deduced from their elemental analyses and their infrared (IR), 1 H NMR, and 13 CNMR spectral data. 500-MHZ 1 H NMR spectrum of 4a exhibited three sharp signals at δ 3.75, 3.85, and 6.60 ppm for two methoxy groups protons and the proton of pyrrole ring, respectively. Aromatic protons resonated between 7.00 and 7.38 ppm. The NH proton resonated at 7.80 ppm as a broad signal. The 13 C NMR spectrum of compound 4a showed 15 distinct resonances in agreement with the proposed structure. The structural assignments made on the basis of the NMR spectra of compound 4a were supported by its IR spectrum. The ester carbonyl groups exhibited strong absorption bands at about 1731 and 1713 cm -1 . Finally, the structure of 4a was unambiguously confirmed by its X-Ray crystal structure (Figure 1 ). In conclusion, here we report a three-component reaction between dialkyl acetylenedicarboxylates, phenylhydrazine and arylglyoxals promoted by triphenylphosphine to produce functionalized 1-aminopyrrole derivatives in good yields. The reaction performed under neutral conditions, and the substances can be mixed without any activation or modification to afford high yields of products. © ARKAT USA, Inc Scheme 2. Suggested mechanism for formation of 1-aminopyrrole derivatives 4a-i.
Experimental Section
General. All the utilized arylglyoxals were prepared by the SeO2-oxidation of the related aryl methylketones on the basis of the reported procedure and used as their monohydrates.1 Elemental analyses were performed using a Heraeus CHN-O-Rapidanalyzer. IR spectra were recorded on a Shimadzu IR-470 spectrometer. 26 H, and 13 C NMRspectra were recorded on Bruker DRX-400 Avance spectrometer at 400 and 100 MHZ, respectively. The chemicals used in this work purchased from Merck and were used without further purification.
General procedure of dimethyl 5-(4-chlorophenyl)-1-(phenylamino)-1H-pyrrole-2,3-dicarboxylate (4a).
A mixture of dimethyl acetylenedicarboxylate (142 mg, 1 mmol) in CH2Cl2 (3 mL) was added drop wise to a magnetically stirred solution of triphenylphosphine (262 mg, 1 mmol) and phenylhydrazine (108 mg, 1 mmol) in CH2Cl2 (10 mL). The reaction mixture was then stirred for 1 min. 4-Chlorophenylglyoxal monohydrate (186 mg, 1 mmol) was added, and the reaction mixture was stirred for more 10 hr at room temperature. The solvent was evaporated, and the residue was purified by column chromatography on silica gel using ethyl acetate-hexane mixture (4:1 ratio) as eluent to give the product (308 mg, 80%) as a white solid. Dimethyl 5-(4-chlorophenyl)-1-(phenylamino)-1H-pyrrole-2,3- aliphathic carbon), 113.7, 119.7, 120.8, 121.7, 122.5, 123.1, 126.1, 127.2, 127.5, 128.9, 129.4 Di-t-butyl 5-(4-bromophenyl)-1-(phenylamino)-1H-pyrrole-2,3- 
